vv HEN used for measurement of plasma volume, bovine plasma proteins (I) and dog hemoglobin (2) have the same initial volume distribution as the dye, T-1824, which in the bloodstream combines preferentially with albumin (3) . In regard to simultaneous comparisons in dogs of plasma volume measured with T-1824 and human albumin labeled with the 1131 isotope, there are conflicting reports (cf. 4-7).
We here show results confirming those studies in man and dog in which agreement was found (6-9). It will be seen also that although loss rates of T-1824 and I131-human albumin are similar during the first hour, the long term losses of these two substances are distinctly different in. dogs, as previously reported by Wasserman and Mayerson (I 0) .
METHODS
A sample of jugular blood was drawn, and then T-I 824 and 1131-albumin were injected through the same needle from separate syringes. In the following hour five jugular blood samples were removed, and for each the hematocrit and the plasma levels of protein, T-I 824 and 1131 were determined.
T-1824 was measured by extraction (II) and 1131 with a scintillation counter. By using Sear's method (12) The counting rate at zero time was divided into the mean counting rate of the standards; the resulting quotient was multiplied by both the dilution factor of the standards and the volume injected. The latter, 9.86-10.17 ml, had been corrkcted for the volume of 1131-albumin left in the calibrated syringe after injection.
This was obtained by rinsing the syringe with 170 Alconox and then counting the activity in this volume.
In 5 experiments the loss of T-1824 and F31-human albumin was followed for a period of 2 weeks. Here it was sometimes necessary to extract the dye from 2-3 ml plasma samples, and the lower activity required a longer counting period.
RESULTS AND DISCUSSION Table I shows the results of 13 experiments on 12 normal dogs of the sex and condition given in columns 1-q. The percentage loss of T-1824 and IT31-albumin in the hour following the injections is obviously similar for both substances (cf. colwwzs 5 and 6). In figure I the long term loss of T-1824 and I131-human albumin are plotted as percentage of initial levels. In spite of considerable differences in initial levels, the relative loss of each substance is so similar for a series of five dogs that the data from all experiments are combined as shown. Although in the first hour the loss of F31-albumin is similar to that of T-1824 (table I and figure I), it is apparent that the subsequent removal of 1131-albumin occurs far more slowly. It may be seen that by the third day the plasma levels of T-1824 are less than 3 % of the original levels. At this time, when the dye has practically disappeared from the plasma, about 30% of the 1131 is still present and on the 14th day about IO%.
The primary advantage of using a substance such as 1131-albumin for measuring plasma volume presumably lies in the fact that the label is attached prior to the injection, whereas with T-1824 the combination occurs in the The same conclusion has recently been arrived at by Schultz et al. (8) for the numerous simultaneous measurements on man (5, 7-9). Good agreement with T-1824 was also found in dogs for IO experiments with bovine albumin, 2 with bovine globulin and 4 with the polysaccharide S III (I), and more recently for IO experiments with dog hemoglobin (2 Gibson et al. (6) , Crispell et al. (7) and Krieger et al. (4) . The first two groups reported on four and three dogs respectively and concluded that the results agreed. However, Krieger et al. (4) from IO In spite of the large differences in characteristic loss rates of these substances, ranging from nearly zero with S III (I) to 23 per cent for dog hemoglobin (2) , their initial volume distributions all agree with that of T-1824. We regard the above comparative evidence, albeit indirect, as adequate proof that the dye method measures the plasma volume.
SUMMARY
In dogs, the simultaneous determinations of plasma volume with I 131-human albumin and with T-1824 agree on the average to within 0.5 %.
The loss rates during the first hour after injection are the same, but judging from the plasma levels measured over a period of 2 weeks, the 1131-human albumin. is retained longer than T-1824.
